Abstract
3
Introduction contained and there is no avenue for contamination via surface water runoff or ground 126 water seepages (Simon Sandover, Alcoa, pers comm.). The lake has the potential to 127 receive excess nutrient inputs with surface water runoff carrying fertilizers that are used in 128 the surrounding farmland areas. phosphorous are also present in the lake (City of Perth, 1992) . The main sources of these 144 contaminants include surface water runoff from surrounding urban areas and extensive 145 drainage from surrounding roads including an adjacent freeway. The sandy soils 146 surrounding the lake lack any capacity to retain nutrients (Swan River Trust, 1999) and 147 fertilizers and herbicides used in lawn maintenance contribute to the lake"s contamination 7 (City of Perth, 1992; Lund and Davis, 2000) .
150
Jack Finney Lake is located on the Curtin University Bentley campus. It is an artificial 151 lake formed by lining the bottom of a hollow with clay. Two drains enter the lake, one 152 from the surrounding parking area and lawn, and the other from an adjacent roadway. The 153 water flowing in from the drains and surface water runoff from its surrounds are suspected 154 to contribute contamination. Consequently, the lake has the potential to receive PAHs via 155 surface water runoff and groundwater seepage. In addition, the lake receives inputs from 156 the surrounding grassed area that is regularly treated with fertilizers and herbicides.
Fish were placed in sealed plastic bags immediately upon capture and put on ice, until 176 returned to the laboratory where they were frozen in a -20C freezer. The fish were 177 thawed before they were sorted by sex and maturity levels. Only mature males from each 178 site were used for measurement. The presences of hooks on the gonopodium was 179 considered an indication of sexual maturity; however males that lacked hooks but had 180 standard lengths equal to or greater than the smallest individual with hooks from the 181 respective site were also measured as they were considered to be of similar age. Sampling were used in order to provide a better overview of endocrine disruption effects.
194

Statistical Analysis
195
For each index, the data were tested for normality and homoscedasticity. Where these
196
conditions were not met the data was log-transformed. Statistical analysis was undertaken 197 using the statistical package, SPSS 11.5 for Windows. Data for the morphological indices of the gonopodium were analysed using one-way analysis of variance (ANOVA Significant differences occurred in the mean gonopodium lengths of male fish between 211 sites (p < 0.001; Table 1 ). Male fish from Jack Finney Lake and Lake Kulinup had 212 significantly smaller mean gonopodium lengths relative to those from the reference site.
213
However, the largest mean gonopodium length was recorded at the Wagerup wetland.
215
The mean ratios of gonopodium length/standard body length of the male fish also 216 significantly differed between sites (p < 0.001; Figure 2A ). Male fish from Jack Finney
217
Lake had a significantly smaller mean ratio than those from the other sample sites except 218 for Lake Kulinup. Male fish captured at the Wagerup site recorded the largest 219 gonopodium length /standard body length ratio.
221
The mean pre-anal length/standard body length ratio of male fish showed a significant 222 difference between the sites (p < 0.001; Figure 2B ). Male fish from the Wagerup site had a lower ratio than that of all other sample sites, while the ratios for male fish from Jack
224
Finney Lake were significantly higher than fish from all the other sites.
226
The mean index of elongation (the ratio of the 4 th ray length/6 th ray length) of male fish 227 showed a significant difference between the sites (p < 0.001; Figure 2C ). Male fish from
228
Jack Finney Lake were shown to have a significantly smaller ratio than individuals from 229 all other sample sites, while fish from Lake Monger were found to have the largest ratio.
231
The percentage of male fish with gonopodial hooks was significantly different between 232 populations of the wetland sites sampled (p < 0.001; Figure 2D ). Finney Lake once again suggests that endocrine disruption could be occurring in the G.
308
holbrooki inhabiting this site.
310
In summary, there were significant differences in gonopodial characteristics of male 311 mosquitofish from the sites sampled. Jack Finney Lake located on Curtin University herbicides used on the surrounding grassland. Added to this, Jack Finney Lake has no 316 form of flushing and does not allow for contaminants to seep out of the lake.
318
The sites least affected by EDCs appear to be the Wagerup Alcoa Wetland, Lake Monger 319 and Loch McNess. Lake Kulinup represented a site of concern that would require further 320 study to determine the extent of endocrine disruption occurring in the mosquitofish that 321 inhabit the lake. Lake Kulinup is located closer to the refinery than the wetland on the fallout; however this would require additional study that incorporated water quality 324 sampling. The lack of any indication of endocrine disruption in Lake Monger was 325 unexpected as this water body is highly impacted by surrounding anthropogenic activities.
326
It is possible that the efforts to revegetate the banks of Lake Monger with riparian 327 vegetation is contributing to filtering excess contaminants or the lake may is polluted with 328 chemicals that do not induce endocrine disruption. Figure 1 . Location of fish sampling sites in the Swan Coastal Plain. Table 1 .
